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WKHLU RZQ VXEMHFWLYH LQLWLDWLYH LQ OHDUQLQJ 3UREOHPEDVHG /HDUQLQJ 3%/PRGH LV D NLQG RI VWXGHQWFHQWUHG WHDFKLQJ
PRGHDQGDQDXWRQRPRXVOHDUQLQJPRGH7KLVVWXG\SURSRVHVLQWURGXFLQJ3%/PRGHLQWRHOHFWURWHFKQLFVWHDFKLQJ)LUVWO\
ZHDQDO\]HWKHSUREOHPVRFFXUULQJLQWKHSUHVHQWHOHFWURWHFKQLFVWHDFKLQJLQ&KLQDVHFRQGO\ZHSUHVHQWWKHIHDVLELOLW\RI
LQWURGXFLQJ 3%/ PRGH LQWR HOHFWURWHFKQLFV WHDFKLQJ DQG LQWURGXFH 3%/ WHDFKLQJ SURFHVV WKLUGO\ ZH SURSRVH VRPH









7KH FXUUHQW LQWHUQDWLRQDO FRPSHWLWLRQ LV UHIOHFWHG LQ WKH FRPSHWLWLRQ IRU WKH KLJKTXDOLW\ WDOHQWV ZLWK
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WKH PRVW LPSRUWDQW UHVHDUFK VXEMHFWV 7KH FXOWLYDWLRQ RI WKH FROOHJH VWXGHQWV¶ VFLHQFH DQG WHFKQRORJ\
LQQRYDWLYH DELOLW\ VKRXOG EH D SURFHVV LQIOXHQFHG E\ PDQ\ IDFWRUV 7KHUH DUH WZR EORFNV KLQGHULQJ WKH






DQG RIIHUV D ODUJH DPRXQW RI LQIRUPDWLRQ %HVLGHV LW VWUHVVHV WKHRU\ OHDUQLQJ DQG WKH LPSURYHPHQW RI







2YHU WKH \HDUV LQIOXHQFHG E\ WKH WUDGLWLRQDO HGXFDWLRQ WKRXJKW HOHFWURWHFKQLFV WHDFKLQJ LV PDLQO\
FKDUDFWHUL]HGE\HPSKDVL]LQJ WKHDFFXPXODWLRQRINQRZOHGJHDQGWHDFKHUV¶ LQVWUXFWLRQ ,W LVXVXDOO\FDUULHG
RXWLQELJFODVVHVZLWKWKHOLPLWHGFODVVKRXUDQGHQRUPRXVDPRXQWRIWHDFKLQJFRQWHQWV7KHUHDUHVWLOOVRPH
SUREOHPVLQWKHFXUUHQWWHDFKLQJ
 7KH WHDFKLQJ FRQWHQW LV PDLQO\ IRFXVHG RQ WKH LQVWUXFWLRQ RI WKH H[LVWLQJ NQRZOHGJH QHJOHFWLQJ
NQRZOHGJHFUHDWLRQ7KXVWKHFXUUHQWWHDFKLQJDSSURDFKOD\VJUHDWHPSKDVLVRQWKHNQRZOHGJHLQVWUXFWLRQDQG
UHSHWLWLRQLJQRULQJWKHFXOWLYDWLRQRIVWXGHQWV¶LQQRYDWLYHDZDUHQHVVLQQRYDWLYHWKLQNLQJDQGSUDFWLFDODELOLW\
 7KH FXUUHQW WHDFKLQJ DSSURDFK LV FODVVFHQWHUHG WHDFKLQJ $W SUHVHQW WKH WUDGLWLRQDO IRUFHIHHGLQJ
WHDFKLQJPHWKRGVWLOOSOD\VDPDLQUROH,QWKHFODVVFROOHJHVWXGHQWVRQO\DFWDVWKHSDVVLYHDXGLHQFHODFNLQJ
DFWLYH WKLQNLQJ DQG WKH LQWHUDFWLRQZLWK WKHLU WHDFKHUV 7KLV NLQG RI WHDFKLQJPHWKRG SXWV D JUHDW OLPLW RQ
VWXGHQWV¶IUHHWKLQNLQJDQGLPDJLQDWLRQDQGVXSSUHVVHVWKHVWXGHQWV¶SHUVRQDOLW\GHYHORSPHQW




DQG FRSLQJ ZLWK D ODUJH QXPEHU RI H[HUFLVHV RQO\ UHODWHG WR WKH H[DP LJQRULQJ DEVRUELQJ RWKHU UHODWHG
LQIRUPDWLRQDQGNQRZOHGJH&RQVHTXHQWO\WKHSUHVHQWWHDFKLQJHIIHFWLVIDUDZD\IURPWKHVRFLDOQHHG
,Q RUGHU WR LPSURYH WKH HOHFWURWHFKQLFV WHDFKLQJ TXDOLW\ DQG FXOWLYDWH FROOHJH VWXGHQWV¶ VFLHQFH DQG
WHFKQRORJ\LQQRYDWLYHDELOLW\WKHFXUUHQWWHDFKLQJPRGHVKRXOGEHUHIRUPHG,IWHDFKHUVFDQFRQVFLRXVO\RIIHU




3%/ WHDFKLQJPRGH KDV DWWUDFWHGPRUH DWWHQWLRQ LQ WKH HGXFDWLRQDO FLUFOHV ,W LV RQH RI WKHPDLQVWUHDP
WHDFKLQJPRGHVLQWKHZHVWHUQFRXQWULHV3%/LVDNLQGRIVWXGHQWFHQWHUHGWHDFKLQJPRGHLQZKLFKVWXGHQWV
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DUH GLYLGHG LQWR VHYHUDO JURXSV DQG XQGHU WKH JXLGDQFH DQG GLUHFWLRQ RI FHUWDLQ SUREOHPV DQG WKURXJK
FRRSHUDWLRQZLWK RWKHU JURXS PHPEHUV VWXGHQWV ILQDOO\ JHW WKH VROXWLRQ WR WKH SUREOHPVZKLFK FDQ KHOS
HQKDQFH VWXGHQWV¶ FULWLFDO WKLQNLQJ DELOLW\ DQG DELOLW\ WR VROYH SUREOHPV 3%/ HPSKDVL]HV SXWWLQJ OHDUQLQJ
DFWLYLW\LQWRWKHUHODWLYHSUREOHPVLWXDWLRQ7KURXJKWKHSURFHVVRIVROYLQJUHDOSUREOHPVVWXGHQWVFDQOHDUQ
WKHVFLHQWLILFNQRZOHGJHLPSOLHGLQWKHSUREOHPVZKLFKFDQHQFRXUDJHVWXGHQWVWRWKLQNFULWLFDOO\DQGILQDOO\
JDLQ WKH DXWRQRPRXV OHDUQLQJ DQG FROODERUDWLYH OHDUQLQJ VNLOOV DV ZHOO DV WKH DELOLW\ WR VROYH SUREOHPV
HIILFLHQWO\3%/ WHDFKLQJPRGHPDNHV VWXGHQWV FRPPDQGHIILFLHQW OHDUQLQJPHWKRG DQGKDYH WKH DELOLW\ WR
DFTXLUHNQRZOHGJHDQGXSGDWHNQRZOHGJHRQWKHLURZQDQGWKHUHE\LPSURYHWHDFKLQJTXDOLW\DQGHIIHFW>@







(OHFWURWHFKQLFV LVDSUDFWLFDOFRXUVH ,W LVVHWSDUWLFXODUO\ IRU WKH VWXGHQWVZKRDUHQRWHOHFWULFPDMRU
7KHFRQWHQWLVFORVHO\UHODWHGWRHQJLQHHULQJSUDFWLFHDQGWKHUHDUHPDQ\LQWHUHVWLQJSUREOHPVIRUVWXGHQWVWR
VROYH6RLWLVYHU\VXLWDEOHIRUXVWRDGRSW3%/WHDFKLQJPRGH
 7KH DSSOLFDWLRQ RI HOHFWURWHFKQLFV H[LVWV LQ DOPRVW DOO ILHOGV RI VFLHQFH DQG WHFKQRORJ\ ,Q &KLQHVH











7KH WHDFKLQJ SURFHVV RI 3%/ WHDFKLQJ PRGH FDQ EH GLYLGHG LQWR WKUHH VWDJHV SUREOHP GHVLJQLQJ
SUHVHQWLQJ DQG FRQIURQWLQJ VWDJH VHOIGLUHFWHG OHDUQLQJ DQG SUREOHP VROYLQJ VWDJH DQG VXPPDUL]LQJ
HYDOXDWLQJDQGUHIOHFWLQJVWDJH>@




WKHLU RZQ LQWHUHVW DQG WHDFKHUV¶ FRRUGLQDWLRQ$W WKLV WLPH WHDFKHUV VKRXOGPDNH VWXGHQWV FOHDU DERXW WKHLU
RZQUROHWKHPDLQFRQFHSWVDQGRSLQLRQVWKH\PXVWJUDVS%HVLGHVVWXGHQWVPXVWNQRZFOHDUO\WKDWLWLVWKHLU
WDVN WR LQGLFDWH WKH EDVLF IDFW 7HDFKHUV VKRXOG OHW VWXGHQWV NQRZ WKH IRUP RI WKHLU DFKLHYHPHQW DQG WKH
VFKHGXOH RI WKH OHDUQLQJ DFWLYLW\0RUHRYHU WHDFKHUV VKRXOG RIIHU DGHTXDWH DQG DYDLODEOH UHVRXUFHV:KHQ
JLYLQJVWXGHQWVSUREOHPV WHDFKHUVVKRXOGVHHWRLW WKDW WKH\KDYHQ¶W OHDNHGWKHNH\IDFWRUVRIWKHSUREOHPV
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RWKHUZLVHLWZLOOJUHDWO\ZHDNHQVWXGHQWV¶DELOLW\WRGHDOZLWKFKDOOHQJHV
6HOIGLUHFWHG/HDUQLQJDQG3UREOHP6ROYLQJ6WDJH:KHQVWXGHQWV ILQG WKDW WKH\ ODFN WKHNQRZOHGJH
DQG DELOLW\ WR VROYH WKH SUREOHPV WKH\ ZLOO FRPSHQVDWH IRU WKH JDS H[LVWLQJ LQ WKHLU FRJQLWLYH VWUXFWXUH
WKURXJKDXWRQRPRXVOHDUQLQJ7KH\ZLOOH[WUDFWWKHOHDUQLQJVXEMHFWVZDLWLQJWREHVROYHGDQGDVVLJQWKHWDVN
WRWKHLUJURXSPHPEHUV7KHQWKH\ZLOOILQLVKWKHLUWDVNUHVSHFWLYHO\$IWHUREWDLQLQJWKHUHVRXUFHVVWXGHQWV
KDYH WR HYDOXDWH WKH XVHIXOQHVV DQG REMHFWLYLW\ RI WKH UHVRXUFHV %DVHG RQ WKH DQDO\VLV RI WKH SUREOHPV
VWXGHQWV FRQVWUXFW WKH SRVVLEOH VROXWLRQV DQG FKRRVH WKH PRVW IHDVLEOH RQH WKURXJK FRPSDULVRQ DQG JURXS
GLVFXVVLRQ(DFK JURXS XVHV WKH DSSURSULDWH IRUP WR UHSRUW WKHLU VROXWLRQV WR WKH SUREOHPV ,I WKH\ FDQ QRW
VROYH WKHSUREOHPV WKURXJKVHOIGLUHFWHG OHDUQLQJDQGFROODERUDWLYH OHDUQLQJ WKH\KDYH WR UHIOHFW WKHZKROH
SURFHVVRIWKHSUREOHPVVROYLQJ,IQHFHVVDU\WKH\KDYHWRUHDQDO\]HWKHSUREOHPVDQGFRQGXFWVHOIGLUHFWHG
OHDUQLQJRQFHDJDLQDFFRUGLQJWRWKHQHZDQDO\VLVUHVXOW
 6XPPDUL]LQJ (YDOXDWLQJ DQG 5HIOHFWLQJ 6WDJH $IWHU VROYLQJ WKH SUREOHPV HDFK JURXS VKRXOG
VXPPDUL]H WKHLU DFKLHYHPHQW DQG HYDOXDWH LW DFFRUGLQJ WR WKH JRDO RI 3%/ 7KH HYDOXDWLRQ LQFOXGHV VHOI
DVVHVVPHQWSHHUUHYLHZDQGWHDFKHUHYDOXDWLRQ(YDOXDWLRQLVFDUULHGRXWGXULQJWKHSUREOHPVVROYLQJSURFHVV
ZKLFK LQFOXGHVVWDJHHYDOXDWLRQDQGVXPPDWLYHDVVHVVPHQW ,QRUGHU WRPDNH WHDPOHDUQLQJPRUHHIIHFWLYH









LI VWXGHQWV GR QRW OHDUQ WKH LGHDO WHDFKLQJ HIIHFW FDQQRW EH UHDOL]HG 7HDFKHUV VKRXOG QRW RQO\ LPSDUW
NQRZOHGJHEXWPRUHLPSRUWDQWO\WUDLQVWXGHQWV¶ZD\RIWKLQNLQJDQGFXOWLYDWHVWXGHQWV¶LQQRYDWLYHWKLQNLQJ
SUREOHPDQDO\]LQJDQGSUREOHPVROYLQJDELOLW\'LIIHUHQWIURPWKHWUDGLWLRQDOWHDFKHUFHQWUHGWHDFKLQJPRGH
SUHYLHZLQJ±KDYLQJFODVVHV±UHYLHZLQJ±H[DPLQLQJ3%/ WHDFKLQJPRGH LV D VWXGHQWFHQWUHG LQTXLU\ WHDFKLQJ
PRGHLPSRVLQJTXHVWLRQV±VHDUFKLQJIRULQIRUPDWLRQ±GLVFXVVLQJ±VXPPDUL]LQJ%DVHGRQ3%/WHDFKLQJPRGH
ZH SXW IRUZDUG DQ LQQRYDWLYH OHDUQLQJ PRGH 5HIHUULQJ WR WKH FKDUDFWHULVWLFV RI HOHFWURWHFKQLFV FRQWHQW
WHDFKHUV LPSRVH VRPH DSSURSULDWH UHVHDUFK WRSLF DQG OHW VWXGHQWV WKHPVHOYHV GHVLJQ D VFKHPH WR VROYH WKH
SUREOHP 6WXGHQWV VKRXOG PDNH IXOO XVH RI WKHLU LPDJLQDWLRQ DQG IOH[LEO\ DSSO\ WKH OHDUQHG NQRZOHGJH
7HDFKHUV VKRXOG DSSURSULDWHO\ JXLGH VWXGHQWV WR GHYRWH WKHPVHOYHV WR OHDUQLQJ DQG LQQRYDWLRQSURFHVV DQG
HQFRXUDJHVWXGHQWVWRFRQGXFWUHVHDUFKOHDUQLQJDQGFUHDWLYHOHDUQLQJ
)RUH[DPSOHDV WR WKH LQFUHDVHRI WKHSRZHUIDFWRU LQ WKHVLQXVRLGDODOWHUQDWLQJFXUUHQW $&FLUFXLWZH
FDQ DGRSW 3%/ WHDFKLQJPRGH DQG SURSRVH WKH TXHVWLRQ ZKHWKHU ZH FDQXVH VHULHV FDSDFLWRUPHWKRGV WR
LPSURYH WKH SRZHU IDFWRU RI WKH LQGXFWLYH ORDG" ,QPDQ\ HOHFWURWHFKQLFV WH[WERRNV RU DX[LOLDU\ PDWHULDOV
ZKHQPHQWLRQLQJ XVLQJ FDSDFLWDQFH WR LPSURYH WKH SRZHU IDFWRU RI WKH LQGXFWLYH ORDG RQO\ SXW WKH VKXQW
FDSDFLWRUDWWKHLQGXFWLYHORDGHQGVEXWQRWSXWWKHFDSDFLWRUDQGWKHORDGLQVHULHV7KLVFRQFOXVLRQKDVEHHQ
XVHG LQ WHDFKLQJ IRU PDQ\ \HDUV DERXWZKLFK LW VHHPV WKHUH LV QR GRXEW8QGHU WHDFKHUV¶ JXLGDQFH DQG
LQVSLUDWLRQVWXGHQWVJUDGXDOO\UHFRJQL]HWKDWLWLVSRVVLEOHWRLPSURYHWKHSRZHUIDFWRURIWKHLQGXFWLYHORDG
E\ VHULHV FDSDFLWRU PHWKRGV 6WXGHQWV ZHUH UDQGRPO\ JURXSHG $IWHU VHDUFKLQJ IRU LQIRUPDWLRQ DQG
FRQGXFWLQJ DQDO\VLV DQG GLVFXVVLRQ VRPH WHDPV IRXQG WKH VSHFLILFPHWKRGV WR LPSURYH WKH LQGXFWLYH ORDG
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SRZHU IDFWRUE\ WKH VHULHVFDSDFLWRUPHWKRGDQG WKH\ IRXQG WKDW LQJHQHUDO VHULHVPHWKRG LVEHWWHU WKDQ WKH
SDUDOOHOPHWKRGEHFDXVHLWQHHGVOHVVHOHFWULFFDSDFLW\7HDFKHUV¶VXPPDU\DQGHYDOXDWLRQHQDEOHVWXGHQWVWR
FRQVROLGDWH DQG GHHSHQ WKHLU XQGHUVWDQGLQJ RI VRPH LPSRUWDQW FRQFHSWV DQGPHWKRGV LQ WKH VLQXVRLGDO$&
FLUFXLW FKDSWHU 0RUH LPSRUWDQW LV WR EUHDN WKH VWXGHQWV¶ IL[HG WKRXJKW WKDW WKH\ UHJDUG WKH WH[WERRNV¶
FRQFOXVLRQDVWKHWUXWK/DWHULQWKHFODVVVRPHVWXGHQWVZKROLNHLQQRYDWLRQZURWHSDSHUVDQGZRQWKHILUVW






ZLWK WKH WKHRU\ WHDFKLQJ WKH YDULRXV H[SHULPHQW HQYLURQPHQWV H[SHULPHQW PHWKRGV DQG H[SHULPHQW
SKHQRPHQD LQH[SHULPHQWDO WHDFKLQJDFWLYLWLHVSURYLGHDEURDGSODWIRUPIRUFXOWLYDWLQJ VWXGHQWV
 LQQRYDWLYH
SUDFWLFDODELOLW\
(OHFWURWHFKQLFV LVDFXUULFXOXPZLWKERWK WKHRUHWLFDODQGSUDFWLFDO UHTXLUHPHQWVEXW WKHFXUUHQW WHDFKLQJ
RQO\SXWVJUHDWZHLJKWRQWKHRU\EXWOHVVRQSUDFWLFH,QWKHFXUUHQWWHDFKLQJHOHFWURWHFKQLFVH[SHULPHQWKDV
ORQJ EHHQ LQ WKH VXERUGLQDWH SRVLWLRQ WR WKH WKHRU\ WHDFKLQJ ,Q WKH HOHFWURWHFKQLFV H[SHULPHQW WHDFKLQJ
SURFHVVDGRSWLQJ3%/WHDFKLQJPRGHFDQPDNHVWXGHQWVPDNHIXOOXVHRIWKHLUFUHDWLYLW\DQGLPDJLQDWLRQWR
DQDO\]H WKHSUREOHPV VROYH WKHSUREOHPV DQG HYDOXDWH WKHLU DFKLHYHPHQW RQ WKHLU RZQZKLFK LV RI FRXUVH
EHQHILFLDO IRU WKH LPSURYHPHQW RI VWXGHQWV¶ LQGHSHQGHQW WKLQNLQJ DELOLW\ DXWRQRPRXV OHDUQLQJ DELOLW\ DQG
WKHLUVFLHQFHDQGWHFKQRORJ\LQQRYDWLYHDELOLW\
,Q WKHZKROH H[SHULPHQW SURFHVV VWXGHQWV DUH GLYLGHG LQWR VRPH OHDUQLQJ JURXSV *XLGHG E\ SUREOHPV
VWXGHQWV DFFRPSOLVK RQH SURMHFW WRJHWKHUZLWK WKHLU JURXSPHPEHUV (DFK PHPEHU KDV WKHLU VSHFLILF WDVN
$FFRUGLQJ WR WKH FRQWHQWV DQG UHTXLUHPHQWV VWXGHQWV VHDUFK IRU WKH UHODWLYH PDWHULDOV GHVLJQ WKHLU RZQ
H[SHULPHQWVFKHPHFKRRVHH[SHULPHQWLQVWUXPHQWDQGGHFLGHWKHHIIHFWLYHPHWKRGWRPHDVXUHGDWD6WXGHQWV
SURSRVHWKHH[SHULPHQWDOK\SRWKHVLVPDNHWKHH[SHULPHQWFRQGXFWDQDO\VLVDQGGLVFXVVLRQDQGILQDOO\ZULWH
WKH H[SHULPHQW UHSRUW $ SURMHFW WHDP LV UHVSRQVLEOH IRU WKHZKROH SURFHVV RI D SURMHFW DQDO\VLV GHVLJQ
LPSOHPHQWDWLRQDQGGDWDWHVWLQJ,QWHJUDWLQJSURMHFWGHYHORSPHQWLQWRWKHXVXDOH[SHULPHQWFDQPDNHVWXGHQWV
IXOO\ H[SHULHQFH WKHZKROH SURFHVV RI GHYHORSLQJ SURMHFW RI VFLHQFH DQG WHFKQRORJ\ FXOWLYDWLQJ VWXGHQWV¶
FRPSUHKHQVLYHDELOLW\
7KH.H\3UREOHPVDQG6ROXWLRQVWR3%/7HDFKLQJ0RGH
7KH WHDFKLQJPHWKRGPXVWFRPELQH3%/ WHDFKLQJPRGHZLWK WKHFODVV WHDFKLQJPRGH3%/ WHDFKLQJ
PRGHFDQIXUWKHUGLVFXVVDQGVROYHWKHVHOHFWHGNH\FRQWHQW%XWFRPSDUHGZLWKWKHFODVVWHDFKLQJPRGH LW
ODFNV V\VWHPDWLF NQRZOHGJH RUJDQL]DWLRQ 7KH FODVV WHDFKLQJ PRGH FDQ PDNH VWXGHQWV PDVWHU WKH EDVLF
NQRZOHGJH VWUXFWXUH RI D FHUWDLQ FKDSWHU ,Q RUGHU WR OHW VWXGHQWV JHW WKH V\VWHPDWLF NQRZOHGJH WHDFKHUV
VKRXOG IRFXV RQ WKH LPSRUWDQW FKDSWHU FRQWHQW DQG WU\ WR XVH 3%/ WHDFKLQJ PRGH8QGHU WKH HQJLQHHULQJ
UHTXLUHPHQWVHQYLURQPHQWWHDFKHUVFDQLQWHJUDWHWKHNQRZOHGJHRIWKHUHODWHGVHFWLRQV
 ,Q WKH LPSOHPHQWDWLRQSURFHVV WHDFKHUVPXVWSD\DWWHQWLRQ WR WKH VWXGHQWV
 LQGLYLGXDOLW\2Q WKHRQH
KDQG WHDFKHUVPXVW JXLGH WKH VWXGHQWV WR FRQVFLRXVO\ IRFXVRQ WKHEDVLF FRQWHQW RI WKH V\OODEXV WKHEDVLF




3%/ WHDFKLQJPRGH KDV KLJKHU UHTXLUHPHQWV IRU WHDFKHUV¶ TXDOLW\ DQG WHDFKLQJ VNLOOV $V DQ RSHQ
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VWXG\ DQG GHVLJQ WKH WDUJHWHG GLVFXVVLRQ RXWOLQH 7KDW LV WKH EDVLF SUHPLVH WR 3%/ WHDFKLQJ ,Q DGGLWLRQ










 VFLHQFHDQG WHFKQRORJ\ LQQRYDWLYHDELOLW\EHIXOO\GHYHORSHG3%/WHDFKLQJPRGHLVD
QHZDXWRQRPRXVOHDUQLQJPRGHDQGWHDFKLQJSDWWHUQZKLFKEXLOGVDUHOD[HGDFWLYHOHDUQLQJDWPRVSKHUHIRU
VWXGHQWV$WWKHVDPHWLPH3%/WHDFKLQJPRGHFDQH[HUFLVHVWXGHQWV¶YDULRXVDELOLWLHVVXFKDVLQIRUPDWLRQ




DQG GHYHORS FROOHJH VWXGHQWV




>@ /LX -LQFKRQJ $QDO\VLV RQ FROOHJH VWXGHQWV




>@ &KHQ'HMLQJ +H 3LQJ :DQJ 6XKXD HW DO &RQVWUXFWLRQ RQ FROOHJH VWXGHQWV
 VFLHQFH DQG WHFKQRORJ\
LQQRYDWLYHFDSDELOLW\FXOWLYDWLRQPHFKDQLVP-LDQJVXKLJKHUHGXFDWLRQ




>@ /HL <RQJ;LD -LDQJDQJ HW DO'LVFXVVLRQ RQ HOHFWURWHFKQLFV WHDFKLQJ UHIRUP EDVHG RQ 3%/+LJKHU
VFLHQFHHGXFDWLRQ
>@:DQJ<RQJKXD 3%/ DSSOLFDWLRQ UHVHDUFK LQ FROOHJH WHDFKLQJPDVWHU
VGHJUHH WKHVLV 1DQMLQJQRUPDO
XQLYHUVLW\
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	(OHFWURQLF(GXFDWLRQ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